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Specification 

15 1. Title of the Invention: 

DISPLAY DEVICE OF FLUORESCENT DISPLAY TUBE 

2. Claim: 

A display device of a fluorescent display tube, 
20 comprising a microcomputer in a control unit, a supply 
monitor circuit for detecting a supply voltage of the 
microcomputer and controlling an output at a given 
voltage value, a reset circuit connected to the supply 
monitor circuit for outputting a reset pulse having a 
25 predetermined width at an output of the supply monitor 
circuit, a shift register for shifting a signal from 
the microcomputer, a scanning signal monitor circuit 
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connected to the shift register for monitoring scanning 
signals at predetermined Intervals , a drive circuit 
connected to an output of the shift register for 
driving the fluorescent display tube, and a blank 
circuit for obtaining a logical sum of an output of the 
supply monitor circuit, an output of the reset circuit, 
an output of the scanning signal monitor circuit, and a 
blank signal output from the microcomputer, and turning 
off an output of the drive circuit. 

3. Detailed Description of the Invention: 

(1) Description of the Field of the Invention 

The present invention relates to a blank circuit 
of a display device of a fluorescent display tube. 

(2) Description of the Prior Art 

In a display device using a microcomputer in a 
control circuit , several tens of milliseconds . are 
required to reset the microcomputer, and during the 
resetting process, the microcomputer is placed in an 
operation stopped state. Additionally, the 
microcomputer can have a program running away by the 
fluctuation of a supply voltage, etc. Therefore, a 
reset circuit for outputting a reset pulse having a 
width of several tens of milliseconds when power is 
turned on and when power fluctuates using a supply 
voltage monitor circuit is used- Meanwhile, since a 
fluorescent display tube is designed for time division 
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drive, a data signal and a scanning signal are output 
to a shift register from the microcomputer, and is 
applied to the fluorescent display tube through a drive 
circuit, thereby obtain desired display. When display 
5 is shifted from a digit to the next digit during time 
division drive, signals can overlap and cause some 
flicker. Therefore, before or after the digit shift, 
the microcomputer outputs a blanking pulse for 
temporarily stopping the drive circuit to avoid flicker. 

10 In the time division drive, when the time division 

stops for any reason, a voltage can be concentrated on 
a specific digit and degrade a fluorescent display tube. 
Therefore, means for stopping the drive when scanning 
is stopped is adopted using a monitor circuit of a 

15 scanning signal. 

With the above-mentioned configuration of the 
display device, there has been the disadvantage of a 
failure of wrong display on a fluorescent display tube, 
abnormal emission, etc. when power is turned on or off, 

20 when a supply voltage is abnormally low, or when a 
microcomputer is reset . 

(3) Object of the Invention 

The present invention aims at overcoming the 
25 above-mentioned disadvantage, and providing a display 
device of a fluorescent display tube having a blank 
circuit for obtaining a logical sum of blank signal 
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output from the above-mentioned supply monitor circuit, 
reset circuit, scanning signal monitor circuit, and 
microcomputer, and turning off the output of the drive 
circuit • 

5 (4) Description of Configuration and Operation of the 
Invention 

Figure 1 Is a block dlagreim of a fluorescent 
display tube showing an embodiment of the present 
Invention. The fluorescent display tube Includes a 

10 microcomputer 1, a supply monitor circuit 2, a reset 
circuit 3, a shift register 4 for data signal, a 
scanning signal shift register 5, a scanning signal 
monitor circuit 6 , a blank circuit 7 of the present 
Invention, a drive circuit 8 of a data signal, a 

15 control circuit 9 for a scanning signal, and a 
fluorescent display tube 10, 

Described below Is the operation of the 
fluorescent display tube. Based on a value for monitor 
of a voltage value of power, that Is, normally a 

20 voltage value at which the microcomputer 1 can start an 
operation, the supply monitor circuit 2 outputs a 
positive signal when a voltage Is lower than the value, 
and outputs a negative signal when the voltage Is equal 
to or larger than the value. The signal output 21 Is 

25 applied to the reset circuit 3. The reset circuit 3 Is 
configured by a monostable multivibrator, and outputs a 
reset pulse 31 of several tens of milliseconds at the 
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output signal 21 of the supply monitor circuit 2. The 
microcomputer 1 receives the reset pulse 31, and 
outputs a display data signal 11, a scanning signal 12 
for time division drive, and a blanking pulse 13. The 
5 display data signal 11 is connected to the shift 
register 4 and serial- to-parallel converted, and a 
parallel output 41 is applied to the drive circuit 8 
and is converted to a driving voltage by the drive 
circuit 8, and the output 81 is applied to the data 

10 electrode of the fluorescent display tube 10. On the 
other hand, the scanning signal 12 is connected to the 
shift register 5, the shift register 5 serial-to- 
parallel converts the signal, the parallel output 52 is 
applied to the control circuit 9 and converted to a 

15 driving voltage, and the output 91 is applied to the 

scanning electrode of the fluorescent display tube 10. 
The serial output 51 of the shift register 5 is applied 
to the scanning signal monitor circuit 6 . The scanning 
signal monitor circuit 6 is a monostable multicircuit, 

20 and outputs the first scanning signal, that is, a 

negative signal 61. The negative pulse signal 61 is 
retriggered by the second and subsequent scanning 
signals, held as negative while a scanning signal is 
normally output , and turned to positive when the 

25 scanning signal stops. The blank circuit 7 receives 
the signal output 61 from the scanning signal monitor 
circuit 6, the blanking signal 13 from the 
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microcomputer 1, an output 22 from the supply monitor 
circuit 2, and an output 32 from the reset circuit 3, 
obtains a logical sum, and outputs the signal 71. The 
drive circuits 8 and 9 are three-state drive circuit, 
5 and its output is controlled by the logical sum output 
signal 71. 

Figure 2 is a view showing the logic of the first 
embodiment of the blank circuit 7, The input 13 is a 
blanking signal from the microcomputer 1, and turns to 

10 a high level when the display is to be blank, and to a 
low level when it is to be displayed. The input 22 is 
a signal from the supply monitor circuit 2, and turns 
to the low level when power is in a normal state, and 
to the high level when it is in an abnormal state. The 

15 input 32 is a signal from the reset circuit 3, and 

turns to the high level in the resetting period, and 
otherwise in the low level. The input 61 is a signal 
from the scanning signal monitor circuit 6, and enters 
the low level in the normal state, and the high level 

20 in the abnormal state. The output 71 is a high level 
signal if any of the inputs 13, 22, 32, and 61 is a 
high level. As described above, since the output of 
the drive circuits 8 and 9 can be controlled by a 
control input terminal, the display can be set to be 

25 blank if any of the inputs 13, 22, 32, and 61 is in the 
high level by connecting the logical sum output 71. 
(5) Description of the Effect 
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As described above, the display can be blank when 
a supply voltage is abnormal, during the reset period 
of the microcomputer, or when a scanning signal is in 
an abnormal state. Therefore, a display device of a 
5 fluorescent display tube can suppress the failure such 
as wrong display, abnormal emission, etc. on the 
fluorescent display tube even when power is turned on 
and off and the supply voltage is abnormally low. 

10 4 . Brief Description of the Drawings : 

Figure 1 is a block diagram of the display device 
of the fluorescent display tube showing an embodiment 
of the present invention. Figure 2 shows the logic 
indicating an embodiment of the blank circuit of the 

15 present invention. 

1 ... Microcomputer, 2 ... Supply monitor circuit, 3 ... 
Reset circuit, 4,5 ... Shift register, 6 ... Scanning 
signal monitor circuit, 7 ... Blank circuit, 8, 9 ... 
Drive circuit, 10 ... Fluorescent display tube, 11 ... 

20 Data signal output, 12 ... Scanning signal output, 

13 ... Blank signal output, 21, 22 ... Supply monitor 
circuit signal output, 31, 32 ... Reset pulse output, 
41 ... Parallel output of shift register 4, 51 ... 
Serial output of shift register 5, 52 ... Parallel 

25 output of shift register 5, 61... Scanning signal 

monitor signal output, 71 ... Logical sum signal output, 
81 ... Drive output of the drive circuit 8, 91 ... 
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Drive output of the control circuit 9 . 
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